By GEORGE GIGLIOLI, M.D.
B. paratyphosum C was first isolated by Hirschfeld in the Balkan zone, during the European war, from a small number of cases of continued fever.
Since these original observations, a considerable number of case reports have, at intervals, appeared in the medical press, on sporadic occurrences of the disease, from Eastern Europe, Mesopotamia, India, China and East Africa.
From a general review of such reports little can be gathered beyond the fact that this organism is capable of determining a continued fever of the parenteric type The clinical, pathological and anatomical elements furnished are not sufficient to allow one to form an adequate idea of this disease as a clinical nosological entity, if indeed it deserves to rank as such.
The interest of these cases has in the past been mainly bacteriological; and what is more, bacteriologists appear divided in their opinion, not only concerning the validity of B. paratyphosurn C as a species or variety, but also as to what valid species of the Salmonella or paratyphoid-enteritidis group it should be ascribed. American authors, in particular, have denied its validity and regard the term B. paratyphosum C as referring to miscellaneous varieties of the Salmonella group. By some it has been considered as identical with B. aertrycke, by others with B. siipestifer.
In England the important studies of Schutze, Savage and Bruce White, and Bruce White. have resulted in a well-defined typing of various members of the Salmonella group which furnishes a solid working base for the practical indentification of any given strain.
In 1920 Schutze recognized B. paratyphosurm C as one of the types of the Salmonella group. In 1925 Bruce White identified it with B. suipestifer, but in 1926 he revised his opinion, and established a stipestifer Hirschfeld, or suipestifer-paratyphosus type, based on serological and cultural characters and geographical distribution.
This type includes four subtypesit. Is not in the scope of this paper to enter into the specialized bacteriological aspect of paratyphoid C; I will limit myself to the statement that the Hirschfeld strains constitute the second, or Eastern, subtype of Bruce White's suipestifer-paratyphosus group. This includes, so far as known, only strains from human disease-from India, Mesopotamia, East Africa and the Balkans, with the exception of one strain probably imported to England from the East. The cultural characteristics of this subtype are the following: (1) Lead acetate is blackened rapidly. (2) Arabinose is fermented. (3) Dulcite is fermented.
The subtype includes exclusively diaphasic strains.
I have reported elsewhere in extenso on my observations on paratyphoid C in British Guiana. In the limited practice of a mining camp and a poorly populated inland district, over a period of seven years I have registered no less than 135 cases, of which 80 were confirmed bacteriologically by isolation of the specific organism from the blood during life, or from the spleen post mortem. The disease appears to be endemic in the Colony, with a tendency to occasional epidemic outbursts, two of which were observed in 1924 and 1926 respectively, in coincidence with important malatial outbreaks.
The bacteriological characters of all the strains isolated coincide strictly with those given by Bruce White for his Eastern subtype of the suipestifer-paratyphosus group.
My findings have been confirmed by Professor Topley, to whom I am much indebted for the kindly interest with which he has followed my work.
From Professor C. Krumwiede, of the Public Health Laboratories of New York City, I have received a detailed report on a series of strains I sent him from British Guiana. While availing myself of his permission to make use of his findings, I take this opportunity of acknowledging my appreciation of his helpful assistance.
According to this authority all the Demerara strains fall into one group, presenting both specific and group agglutinogens; these do not correlate by specific and group agglutination with the stock cultures of "lHirschfeld" strains and B. suipestifer with which they were compared. In fact, anti-sera prepared from Guiana strains contain some agglutinins which cannot be absorbed by the stock cultures of human or porcine origin; the British Guiana strains on the other hand are unable to absorb completely the agglutinins of the stock sera. The Guiana group would therefore serologically appear as slightly different from any of the stock strains of the B. suipestifer group.
The occurrence and prevalence of this apparently strictly Eastern organism in British Guiana is of great interest: I have endeavoured to explain it by the very important immigratory movement to this colony from eastern countries during the past ninety years. Between 1838 and 1917 no less than 238,979 East Indian and 14,000 Chinese coolies have been imported as indentured labourers.
Whether paratyphoid C has found a particularly favourable ground in British Guiana, which has led to its assuming an endemic character, or whether the real importance of this disease has up to the present been missed in the East as it has been, and is, missed in British Guiana, is a matter which the future will decide. I believe that as soon as haemoculture takes its lawful place in the routine diagnosis, not only of enteric tropical fevers, but also of quinine-resistant fevers of short duration, and of that heterogeneous rubbish heap known as P.U.O.", paratyphoid C will come to the fore as a frequent and widespread disease, calling for the same general preventive measures currently required for the other better known fevers of the enteric-parenteric group.
Paratyphoid C presents some outstanding clinical characteristics which contribute to differentiate it from other fevers of the enteric group.
It is typically-I should almost say purely-a " fever" without any special or characteristic symptom pointing to localization or preference for any particular organ or system. The temperature curve belongs in a most typical fashion to the daily remittent or daily intermittent variety. Its duration is variable; in my series of cases from five to forty days. These characters are best appreciated in cases running a protracted course. Ladder-like ascending or descending curves are common, the latter often associated with algid symptoms. In rare instances the temperature may be sustainedly high; in such cases the respiratory organs are involved through secondary inflammatory processes caused by the organisms of the respiratory tract, which take the upper hand in the conditions of diminished resistance of the patient.
Another important character of the disease is its tendency to an apyrexial course during the late stages of some of the most virulent cases. Often after a ladder-like fall to normal, the temperature will remain normal for days while the patient is evidently extremely ill and highly delirious.
Mainly on the base of these characters of the temperature curves I have divided my cases into four groups or clinical forms as follows:
(1) Abortive and plain febrile forms of short duration, lasting from two to ten days, quinine-resistant, remittent or intermittent in character.
(2) Protracted forms, with remittent or intermittent pyrexia of long duration, from ten to forty days. The course of these cases is usually benign; in rare instances, without appearance of definite localization of the disease, the condition of the patient may gradually and progressively decline; the fever may persist or fall to normal during the latter stages of the disease. In other cases death may be due to suppurative complications, such as pyelonephritis or cholecystitis.
(3) Algid forms. The fever is high, with deep remissions to normal or subnormal, accompanied with profuse cold sweats; the hands and feet are clammy and icy cold, the patient is pulseless, anxious, restless and highly delirious; death occurs in collapse, frequently in apyrexia.
(4) Pulmonary forms, with prevalent secondary involvement of the bronchi and lungs. The physical chest-symptoms are those of plain bronchitis, lobar pneumonia, or broncho-pneumonia. Nervous symptoms are usually marked.
The epidemiological relation of paratyphoid C to malaria in British Guiana is interesting. Not only does the disease become much more prevalent in coincidence with malarial outbreaks, but its virulence increases tenfold. As the malaria curve falls, the incidence of paratyphoid C decreases and the death-rate rapidly tends to diminish. During an important epidemic of paratyphoid C, accompanying a serious outbreak of malaria in 1926, the death-rate rose to no less that 38%.
Actual association of malaria and paratyphoid C occurred in 29% of my cases.
The disease is spread mainly by contact, by patients and convalescents and presumably by healthy carriers. The importance of abortive-more or less ambulant-cases in this respect is obvious. The urine of all such persons probably constitutes the most dangerous source of infection, as bacilli are passed in very large numbers; the lack of any precaution in the disposal of urine, which, especially at night, is voided in the immediate neighbourhood of the houses, is important.
On the post-mortem table the purely septictmic character of the disease, revealed by the clinical examination, receives anatomical confirmation. In uncomplicated cases, enlargement of the spleen, diffuse organic congestion and parenchymatous degenerations, disseminated ecchymotic effusions in the subpleural, subepicardic and subperitoneal tissue, with basal broncho-pneumonic lesions of a secondary, terminal, hypostatic character, are the only alterations found. The bowel is normal; the mesenteric glands are not altered; the size of the spleen may be enormous (5 lb.); the co-existence of acute or chronic malarial lesions may render the interpretation of the spleen findings somewhat difficult.
Post-mortem B. paratyphosum C can be grown easily from the spleen, liver, kidney, pancreas and adrenal; the growth is frequently very abundant. Cultures from the mesenteric gland have constantly proved negative.
Histological examination reveals diffuse congestive and degenerative parenchymatous alterations of the liver, kidney and heart muscle; the spleen shows enormous congestive engorgement and in many cases hyperplasia of the lymphatic nodes. In the liver, disseminated foci of small round-cell interstitial infiltration are frequent.
Colony-like intercellular masses of bacilli have been found in an autopsy performed four hours after death, in the liver, among the cellular trabeculh, in the kidney, among the convuluted tubules and in the vascular tufts of the glomeruli, in the adrenals, among the cellular columns, and in the heart, among the myocardic fibres. The tissue cells appeared displaced by this growth, but not injured; no reactive inflammatory changes could be noted. B. paratyphosum C was the only organism obtained by culture. This rapid and enormous multiplication must evidently be regarded as of immediate post-mortem occurrence, but it presents great interest for the explanation of the pathogenesis of the suppurative localizations of B. paraphytosum C which we will now consider.
Proceedings of the Royal Society of Medicine
By a rapid exposition of the clinical reports and post-mortem findings of the more interesting cases, I propose to illustrate the unusual characters of these suppurative conditions which contribute to mark paratyphoid C as a disease clinically different from the other fevers of the enteric group.
Fixation Abscesses at the Site of Intramuscular Quinine-bihydrochloride Injections. -Deep intramuscular abscesses at the site of quinine-bihydrochloride injections were observed in twenty cases. The first occurred accidentally in patients presenting a double paratyphoid-malarial infection, quinine injections having been given for the treatment of the latter condition.
I noticed that the appearance of an abscess was invariably accompanied by a marked improvement in the general condition of the patient; the dangerous septicaemic condition was cut short, fixation of the infection taking place in the locus minoris resistentia caused by the injection. Such observations induced me to resort to quinine as a provocative of fixation abscesses in all cases of paratyphoid C presenting a severe or unduly protracted course. Of fifty-nine cases in which intramuscular injections of quinine were given, either for the treatment of co-existing malaria, or for the purpose of abscess provocation, twenty developed abscesses.
The clinical features of these abscesses may be generally described as follows:
The appearance of tho local symptoms was constantly preceded by the fall of the temperature to normal and a very marked improvement in the patient's general condition, pointing to the onset of convalescence.
The evolution of the abscess was afebrile in 75% of the cases observed, in spite of very extensive local suppuration. The whole process of evolution of the abscesses was practically painless and accompanied by no local subjective symptom. Patients affected with large bilateral abscesses would literally sit on them without signs of discomfort. In cases in which the abscesses had been purposely provoked, careful watch had to be kept, as the subjective symptoms would often be so slight as to be overlooked by the patient; the abscess might thus continue to evolve to an unnecessary degree without proper attention.
The anatomical appearance of the lesions, as noted during operation, was absolutely identical in all cases. The abscess was situated between the gluteus maximus and medius muscles, extending under the former in many instances to the median line. In some cases pus collections were found also, among the deeper muscles of the region. No proper, limited abscess cavity was found; the pus, which was always very abundant, filled and distended the intermuscular spaces, forming large pockets; the muscles appeared slightly cedematous, of a bright red colour. The pus was watery, of a dirty yellow-green colour, of uneven consistency, containing rag-like fibrinous masses and clots; no odour was noted.
The microscopic examination of smears showed an enormous number of highly degenerated polymorphonuclear leucocytes. Gram-negative short and long rods were constantly observed, but in varying number.
In spite of their great extent and depth, these abscesses responded rapidly to treatment and healed completely in from two to three weeks.
In only two abscess cases the patients died; both presented serious complications (bilateral pyonephrosis, and pyonephrosis and extensive bed-sores respectively). The mortality among abscess cases was 10%, while the general death-rate for all cases was 37%.
The following report refers to a typical case of fixation abscess C. C., Negro During the first five days the fever was continuous, with a daily morning remission of two or three degrees. During the height of the fever the patient became delirious. Epistaxis occurred on the second day. There was marked dissociation between the pulse and temperature, the former rarely exceeding 96 beats per minute. The temperature became normal on the ninth day.
On the second and third day, an injection of quinine bihydrochloride of 15 gr. was given deep into the right and left buttock respectively. On the thirteenth day, after four days of apyrexia, an abscess formation was noted in the left buttock. It was not painful and not tender. There was considerable tumefaction with evident fluctuation; increase in the local heat was scarcely appreciable; there was no reddening of the skin. The patient could sit up in bed without discomfort. On the fourteenth day the abscess was incised. On the sixteenth day an abscess formation with identical characters became apparent in the right buttock. The abscess was allowed to evolve, but the patient's temperature remained constantly normal, while his general condition improved rapidly. On the twenty-fifth day, the right side abscess was incised. Healing of the abscesses was rapid and the subsequent course of convalescence uneventful. B. paratyphosum C was grown in pure culture from the pus of both abscesses. The passage from a serious septicemic condition to a mild local suppurative disease, following quinine intramuscular injection, was very remarkable in this case.
Suppurative Arthritis.-Two cases were observed in infants aged 3 and 8 months respectively. In both cases the shoulder-joint was involved.
Case No. 21.-J., a male aboriginal Indian infant, aged 3 months, admitted to hospital, April 16, 1927, with a history of fever every day and green diarrhaea for the past two weeks. He was in a marasmic condition; weight 6 lb. 12 oz.; skin dry, scaly and wrinkled. The spleen was normal. He passed four to six motions a day, of a bright green colour and nmucopurulent character: no blood was seen.
On the eighth day after admission immobility of the left arm was noted; the shoulder appeared swollen, but only slightly painful to palpation and passive movement. On the following day, the local symptoms having increased, an exploratory puncture was made and pus was drawn from the joint. Arthrotomy was performed. The local condition improved rapidly, the wound appearing clean and dry at the second dressing. On the contrary, the general condition continued to grow worse; meningitic symptoms made their appearance with a ladder-like rise of the temperature to 105". Death supervened on the fourth day after admission.
Case No. 22.-A. A., a male child of mixed race, aged 8 years and 6 months, admitted to hospital on January 22, 1927, with a history of irregular quotidian fever during the past three weeks. The fever had ceased, but during the last two days disinclination to move the left arm had been noted by the parents. The shoulder-joint was found swollen, and the articular capsules distended; pus was drawn by exploratory puncture. Arthrotomy was performed.
The child made an uninterrupted recovery, and was discharged on the sixth day to be treated as an out-patient. Healing was complete on the twelfth day and normal function was re-established one month after operation. Smears from the pus of both the preceding cases showed Gram-negative short and long rods and culture gave a pure growth of B. paratyphosum C.
Suppurated Retention Cyst of the Kidney.
Case No. 23, D. C., an East Indian woman, aged 45, admitted on August 9, 1928, with a history of fever, headache and cough of eleven days' duration. She had been confined to her house for the last seven days in a weak condition. On August 8, though conscious, she became unable to speak and in the afternoon of the same day she became delirious.
On admission: the patient appeared in a very weak condition; could not answer questions, but did as she was told. On the following day the temperature fell to 990, and from then on it became normal every morning, only rising to 990 or 99.-10 in the afternoon. On the morning of August 13 the patient could speak with difficulty, in the afternoon she again lost the power of articulating, and later became delirious. During the following six days she was conscious; she was able to talk with much difficulty owing to trembling and twitching of the lips in the morning, but in the afternoon, though understanding questions, she was quite unable to answer.
Her general condition grew progressively worse and she died on August 19 (twenty-third day of disease).
Post-mnortem examination-showed in addition extensive other lesions of a chronic na.ture numerous retention cysts in both kidneys. On the left side, on the convex surface of the organ, a tumefaction was found of the size of a small walnut. It was subcapsular and its surface was tense, fluctuating and of a yellow colour. On section it was found filled with dense, creamy yellow pus. The abscess showed a well-defined fibrous wall, with a smooth surface and the evident characters of a suppurated cyst.
B. paratyphosum C was grown in pure culture from the pus, which contained abundant Gram-negative rods. Suppurative Cholecystitis.-Two cases were registered.
Case No. 24.-A. D., a St. Lucian, aged 19, admitted March 22, 1927, having had a daily remittent temperature for the previous ten days. His blood showed a heavy infection with P. vivax. Quinine treatment by mouth was instituted, and on the second day an intramuscular injection of quinine hydrochloride was administered in the left buttock.
The fever persisted, and on the fourth day B. paratyphosum C was isolated by hmemoculture. The temperature gradually fell, becoming normal on the twenty-fourth day after admission.
An abscess of the buttock became apparent and was incised on the thirty-fifth day.
Since the fifteenth day the patient had complained of slight pain in the right hypochondrium, and a certain amount of defensive rigidity of the abdominal wall on the same side had been noted. Such symptoms persisted with a normal temperature till the fortieth day, when pain became more insistent and a tumefaction became apparent just below the costal margin onI the right side. There was no jaundice. At operation a suppurative cholecystitis was found with ulceration of the fundus of the gall-bladder and a large pericholecystitic abscess. The post-operative course of this case was interesting, as the whole of the gall-bladder, with the cystic duct, sloughed out in toto, while the patient made a rapid and uninterrupted recovery.
B. paratyphosum C was grown in pure culture, from the pus, from the abscess of the buttock and from the gall bladder.
The complete evolution of both these serious suppurative complications, which, for many days, ran a parallel course, was absolutely afebrile. pulse 126, spleen palpable below the costal margin. The liver passed the costal margin by two inches in the nipple line. Blood, negative for malaria parasites ; urine, positive for albumin. The patient died twelve hours after admnission.
Po8t-mortem Report: The following are the main findings. In the lungs, old tenacious :adhesions on both sides, with numerous disseminated caseous nodules in the upper lobes. Slight hypertrophy of the left ventricle of the heart, and acute dilatation of the right heart with relative insufficiency of the tricuspid valve. The spleen was four times its normal size, adherent and hard, the surface of a section presented a uniform winey red colour, the pulp being scarce. The kidneys were congested; the mesenteric glands were slightly enlarged; in the ceecum a few slightly hypertrophied solitalry follicles were found; Peyer's patches in -the ileum were normal. The liver was very large and heavy, with a tense capsule; the surface of a section presented a uniform glassy red colour. The gall-bladder was distended and presented at its base some enlarged lymphatic glands; the fundus was slightly retracted in consequence of old adhesions; on pressure some creamy greenish pus flowed freely from the incised cystic duct. On section the organ was found distended with pus, and in proximity to the fundus, retained by a septum-like fold of the mucous membrane, caused by the old adhesions, were numerous small gall-stones. Smears from the pus showed numerous Gram-negative short rods and B. paratyphosunz C was grown in pure culture. Cultures from the spleen proved negative.
Double Infection with Entamocba histolytica and B. paratyphosum C-mixed abscess of the liver.-Two cases of mixed entamcebic-paratyphoid C infection were noted, presenting exceptional interest both for their clinical course and anatomical findings.
Case 26.-W. B., aged 29. Negro, native of St. Lucia, resident in Demerara for two years, was admitted on April 14, 1929, with a history of fever and muco-sanguinolent diarrheua of two weeks' duration.
On admission: temperature 102.80; pulse 96, respirations 20. Patient appeared to be ill-nourished and weak. The spleen was palpable; the liver was within its normal limits; blood negative for malaria. Patient was passing five or six muco-sanguinolent stools a day; microscopical examination showed abundance of red and white cells, but no amcebEe or cysts and no Charcot-Leyden crystals.
Hemoculture, April 15, 1929, was negative, but a Widal test, by the culture method, gave positive agglutination for B. paratyphoeum C (B.G. strain and No. 97 Bagdad N.C.T.S.)
in a titre of 1 : 100.
The subsequent course, under symptomatic and dietetic treatment, was satisfactory. The tem-perature, which presented a typical daily intermittent course, gradually fell, becoming normal on the eighth day. The bowel function becalne normal on the fifth day. Convalescence appeared established, and continued uneventfully with isolated febrile spikes on the fourteenth and twenty-third day respectively. The patient had asked to be discharged on the twenty-fourth day; on the night of the twenty-fifth day he collapsed suddenly, dying in a few minutes. Throughout the course of the disease he never complained of abdominal or other pain.
Autop8y (three hours after death).-" Gerieral condition of nutrition very poor. The liver passes the costal margin by 4 in.; there is a small amount of clear free fluid in the pelvis; the visceral and parietal peritoneuli are shiny; the mesenteric glands are slightly enlarged, the mesenteric fat is scarce and gelatinous. The pericardic sac contains a small amount of clear fluids; the heart is free from adhesion, is very flabby, and presents a huge engorgement and dilatation of the right cavities; the tricuspid valve is relatively insufficient, allowing the passage of three fingers; the myocardium is friable and of a dull yellowish colour. The spleen is twice its normal size, soft and flabby with a thick, structures appear markedly increased. The kidneys are congested, but otherwise normal. Nothing to note in the small bowel; on the ileo-cEecal valve is a small irregular ulcer Fin. in diameter, surrounded by a congested halo; the margins are clean cut and undermined. Three other similar ulcers are found in the fundus of the cmcum; the largest has a diameter of W in. The liver adheres diffusely and tenaciously to the diaphragm, and to the posterior wall of the costo-lumbar sulcus. It is enlarged, weighing 4 lb. 4 oz.; and presents a large, soft, fluctuating tumefaction on the infero-posterior portion of the right lobe, deeply wedged between the vertebral column and the lower ribs, and depressing the right kidney. The wall of the tumefaction appears extremely thin towards the peritoneal cavity, being formed by little nore than the capsule of the liver with a thin coating of recent fibrinous deposits. On section a large abscess cavity is opened, easily admitting both the closed fists; it is well defined and filled with greenish yellow pus, of uneven consistence, containing a very large amount of fibrinous clots and rag-like masses. There is no odour. The passage from the abscess to the normal liver tissue is gradual, through a thick zone of necrosis and another of connective tissue reaction and congestion. For the rest, the liver tissue appears intensely congested, the normal lobular structure not being evident."
Microscopic examination of the pus revealed only very few polymorphonuclear-leucocytes, and a great abundance of necrotic cellular debris and fibrinous masses. Gram-negative short bacilli were numerous, no amaebse were found, and B. paratyphosutm 0C was grown in pure culture.
Case 27.-J. R., aged 53. Negro, native of Trinidad, residing on the Demerara River, British Guiiana, for previous four years, admitted March 12, 1929. fifteen days' history of quotidian fever with dysenteric symptoms.
On admission: patient's general condition was weak. He complained of severe abdominal pain, more marked in the epigastric region. He was passing from eight to ten mucosanguinolent stools a day with much straining. Temperature 99 2', rising to 1010 at noon; pulse 96; tongue coated; abdomen moderately distended, with marked and diffuse defensive contractions which rendered palpation impossible. Marked tenderness in upper quadrants of abdomen. No vomiting; no hiccough; nothing abnormal found on examination of the various systems. The stools were very small, of a typical "currant jelly " appearance. Bloodfilms negative for malaria parasites. Urine positive for albumin; sediment contained abundant granular casts and white cells. Microscopic examination of the stool showed few white cells, a large number of red cells and E. histolytica free forms extremely abundant, very active and containing red blood-corpuscles. Emetine hydrochloride gr. 1 hypodermically, stovarsol gr. 4 t.i.d. and bismuth per os were prescribed, with hot fomentations to the epigastrium.
On the second day the dysenteric symptoms had abated (only two stools in twenty-four hours), the abdomen was partly relaxed, but defensive contraction persisted in the upper quadrants. There was less spontaneous pain and tenderness on palpation. In spite of this evident improvement, the temperature at noon ran to 102Q -2, and to 1030 at 4 p.m. on the third day, with a deep remission to 99Q during the morning hours. On the third day the abdomen was slightly meteoric but soft, and the epigastrium was much less tender. During the fourth and fifth days the condition remained stationary. The pulse varied from 110 to 122 with the ups and downs of the temperature. On the seventh day, emetine was stopped on account of the weak pulse, and digitalis was prescribed. The patient was quiet, but complained of sudden transitory attacks of pain in the epigastrium. Slight jaundice appeared on the fifth day, with intermittent hiccough but no vomiting. A Widal test, carried out on the fifth day, by the cultural method, gave agglutination of B. paratyphosum C (British Guiana strain, and 97 Hirschfeld Bagdad N.C.T.S.) in a dilution of 1 in 100. A hawmoculture on the same date proved positive for B. paratyphos8um C.
From the fourth day, the height of the daily afternoon febrile rises began to decline. The temperature became normal on the seventh day, and remained normal till the end. The pulse was weak, but with the fall of the fever its rate came down to 88 on the eighth day, and remained only slightly above normal to the very last.
On the seventh day an injection of quinine-bihydrochloride 10 gr. was given deep in the gluteal muscles, in the hope of producing an abscess. The general condition of the patient became progressively weaker, the features were pinched, the eyes sunken. The jaundice became mnore marked, and death supervened-on the tenth day, immediately preceded by an attack of vomiting.
Post-mortem Report.-Autopsy, eight hours after death. External examination: Abdomen moderately distended, tense, the sclerne are distinctly icteric. Abdominal cavity contains a considerable amount of turbid serous fluid, in which large and small rag-like fibrino-purulent clots of a yellowish-green colour float freely. This exudate has no particular odour. The epiploon is retracted. The visceral and parietal peritoneum are opaque from recent fibrinous deposits, their blood-vessels are finely injected. The bowels are moderately distended, and the loops laxly matted together by large, soft, fibrinous clots. These are particularly abundant over the cecum and ascending colon; in the right hypochondrium and the epigastrium the fibrinous deposits form a large solid mass which envelops completely the hepatic flexure of the colon, part of the transverse colon and the margin and lower surfaceof the liver.
Thorax: Lungs free from adhesions, with highly congested bases, showing numerous disseminated broncho-pneumonic foci. The heart shows marked dilatation of the right cavities; the myocardium, on section, appears of a dull yellowish colour.
Spleen small and hard, capsule thickened and coated with recent fibrinous deposits; surface of a section dark red in colour; pulp abundant; removal of pulp by gentle scraping reveals marked hyperplasia of the fibrous stroma. Kidneys slightly enlarged, flabby; capsule stripr easily, revealing a number of small subcapsular cysts. On section the pelvic fat appears considerably increased; the limit between the two substances is undefined and the cortical pattern poorly visible. The small intestine appears normal in the whole of its length, with the exception of the last twenty-four inches, where one notes numerous small tumefactions protruding under the mucous membrane into the lumen of the bowel. Their size varies from that of a millet seed to that of a pea; they present a characteristic ochreous colour, and are delimited by a regular congested halo. There is no solution of continuity in the mucous membrane. A similar formation is found on the ileo-ceecal valve; Peyer'R patches appear perfectly normal.
The wall of the large bowel is thickened and of uneven consistence: the mucous membrane throughout, but more especially in the cecum, presents a large number of rounded, more or less regular ulcerations with clean-cut margins, averaging i in. to X in. in diameter. These ulcers appear to be in an advanced stage of healing; the fundus is clean, smooth, the margins are not undermined, and any sign of congestive or inflammatory ulcerations at the site of or around the lesions has disappeared. The contents of the bowel show no blood and only very little mucus. The mesenteric glands are normal.
For the removal of the large bowel the breaking down of the recent fibrinous adhesions in the right hypochondrium and epigastrium is necessary; a large ulcerated abscess of the lower anterior surface of the left lobe of the liver is thus uncovered. Its contents is of a greenish yellowish colour and of pultaceous consistence with abundant rag-like fibrinous masses and clots. The liver is normal in size and confirmation.
The rupture of this abscess of the liver into the general peritoneal cavity must evidently be regarded as responsible for the formidable peritoneal reaction already described.
No other abnormality found on examination of the genito-urinary organs, the adrenals, and the central nervous system.
Cultures taken eight hours after death from the free peritoneal exudate and from the abscess of the liver yielded a pure and abundant growth of B. paratyphosum C.
In both the preceding cases the clinical syndrome, the course of the disease and the post-mortem findings point to a primary infection of E. histolytica of the bowel and liver. On admission the first patient showed onlv suspicious dysenteric symptoms which were not confirmed by the microscope findings. Clinically his case appeared as a plain one of paratyphoid C, and the co-existence of active amcebic disease was only revealed post-mortem in the form of four very small ulcers in the cecum. The second case, on the contrary, appeared as a straightforward amcebic dysentery, with strong suspicions of hepatic localization (hepatitis or abscess). With emetine and stovarsol the dysentery cleared rapidly and the abdominal subjective and objective symptoms practically disappeared, while the fever on the contrary became higher and the general condition of the patient more serious. On the fourth day the character of the disease was completely changed. The progressive fall of the fever to normal, as the disease evolves to its fatal termination, is a character which I have already described as common in paratyphoid C; in spite of active suppuration in the liver and generalized fibrino-purulent peritonitis, in our second patient, the disease evolved in both cases with a normal temperature, with a pulse-rate a little above normal, without vomiting, without defensive muscular contraction of the abdominal wall, and with only the mildest subjective dolorific symptoms. From what we have seen it is evident that B. paratyphosum C in British Guiana is not infrequently a cause of deep suppuration of widely varied nature.
From the history of the majority of our cases the importance of diminished local tissue vitality and resistance emerges as a primary factor in the pathology of such suppurations. This is most evident in my twenty cases of quinine fixation abscess, and in the last two cases in which, in all likelihood, an amcebichepatitis opened the way for the localization of paratyphoid C in the liver.
In case No. 25 we have seen the infection taking advantage of a retention cyst of the kidney: in case No. 24, presumably of a cholelithiasic process; in cases 21 and 22, it is likely that some slight contusion of the shoulder-joint (of so easy occurrence among native infants) should have led the way. Suppuration has only been observed in patients who had very recently suffered, or were actually suffering from B. paratyphosum C septiaewmia.
In treating the general anatomical lesions in this condition I have described the widespread distribution and the abundance of the organism in the blood-stream and in all the principal organs. I have also mentioned the histological findings of colony-like masses of bacilli displacing the parenchymatous cells in the liver, kidney, adrenal, and heart muscle.
Such growth is evidently a post-mortem phenomenon, but it points to the activity with which B. paratyphosum C can multiply, once the vitality of the tissues has been destroyed or impaired. It is presumable that an identical process should occur among the necrosed muscular fibres of the gluteal muscles at the site of a quinine injection, or among the liver cells altered by secondary invasion of B. histolytica from the bowel, or in any other tissue or organ where disease of trauma should have lowered the natural power of resistance of the cells.
The bacterial invasion of the degenerated cells causes inflammatory tissue reaction, which culminates in suppuration and abscess formation.
The clinical characteristics of suppuration from B. paratyphosum C have already been outlined by the individual case reports, but they appear so different from the other inflammatory processes caused by the common pyogenic organisms, that it may be of advantage to conclude this paper with a short synoptic account.
(1) B. paratyphoswrn C must be regarded as an occasional pyogenic organism.
(2) Suppuration from B. paratyphosum C usually occurs in tissues the resistance of which has been diminished by trauma or pre-existing disease.
(3) Closed suppurative processes caused by B. paratyphosum C usually evolve with an apyrexial course.
(4) In suppuration from B. paratyphosum C the classical symptoms of inflammation (calor, rutbor, dolor, et futnctio lzssa) are scarcely evident. This has been noted in all cases ranging from gluteal abscesses to generalized fibrinopurulent peritonitis.
(5) The pus is of a greeDish-yellowish colour, of unhomogeneous consistence, with abundance of fibrinous rags and clots. Lt has no odour. Examination of smears stained by Gram's method shows abundant short and long Gram-negative rods. In many cases the bacilli are so short as to present a coccoid appearance.
(6) Suppurative lesions from B. paratyphosum C when appropriately surgically treated by ample incision, drainage, and dry aseptic plugging of the cavity, heal rapidly and easily.
Discussion.-Dr. H. SCHiJTZE said that in 1918 Ledingham had noticed, in his Mesopotamian cases, the frequency with which abscesses occurred in association with paratyphoid C; these abscesses were found in the liver and kidney and were characteristically nultiple, a feature which served to differentiate them from those of am4ebic dysentery. Pulmonary complications were also a feature of the cases. Mackie and Bowen reported finding multiple abscesses in the liver and an abscess in the buttock from which the bacillus of paratyphoid C was isolated; they remarked upon the particular liability of paratyphoid C to produce visceral infection, especially in the lungs.
Mr. BRUCE WHITE said that Dr. Giglioli's paper added further evidence to support an opinion that paratyphoid C is in the main a secondary disease, depending sometimes on debilitating conditions (anEemia, scurvy, neoplasms), but more frequently superimposed on pre-existing protozoal or typhus infection. In the Russian epidemics (1921-23) of paratyphoid C the infection spread almost exclusively among those suffering from, or convalescing from, relapsing fever, though in a few cases typhus played the primary role. Summing sixty-five case records of paratyphoid C infection furnished by Neukirch (Turkey), Dienes and Wagner (Galicia), Hirschfeld (Balkans), Bosch (Sumatra), and Garrow (East Africa) it was found that twenty-one sufferers had malaria, five showed spirochEetes in their blood, and two (? three) had or had had typhus.
There was a distinct parallel between the secondary role of Hirschfeld's organism in human disease and that of the Bacllus 8u'&pestifer in hog-cholera; in view of the specially close serological-and presumed genetic-relation of these organisms, this point had an added interest. It was probable that the barrier to the spread of Hirschfeld's organism in Western Europe was the absence of a widespread protozoal or virus disease of man affording it a pathogenic opportunity.
The Epidemiology and Pathology of Tuberculosis in India.
[Abstract of a paper read by A. C. UKIL (Calcutta).] AN attempt has been made to discover the causes of the rapidly increasing morbidity and mortality from pulmonary tuberculosis in India. The methods employed in study were: (1) A tuberculin survey (cutaneous test with pure tuberculin) of 6,500 persong in rural, semi-rural and urban areas in four provinces;
(2) the mortality statistics; (3) a study of the clinical forms of the disease and of post-mortem lesions ; (4) isolation and typing of strains of tubercle bacilli from extra-pulmonary lesions ; (5) a study of the rBle of secondary bacterial flora in phthisis in the tropics, and (6) a consideration of certain metabolic factors and the influence of climate and of sunlight on the incidence of the disease.
The average incidence of cuti-reaction over all ages was found to be 33 4% for rural, 47 -9% for semi-rural, and 55 * 1% for urban areas. Variations in the frequency and the intensity of the reaction have been studied. As studied from the mortality curves, hospital and necropsy returns, and other evidences, the peak of mortality curve in infancy and childhood, as found in Europe, was lacking. The open-air life of the people and the raising of immunity by exposure to sunlight have been suggested as possible causes.
